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This invention relates to a process of pro-
ducing sodium acetate and pertains particu-
larly to steps for obtaining sodium acetate
as an incident to and as an improvement in
the pulping of wood. ,

One of the features of the invention is the
avoidance of undue acidity from acetic acid
and the use of this material in producing ace-
tates. Another feature is the beneficial pre-
vention of the dissolving action of the acid on
the existent lignin in the wood which is un-
dergoing pulping treatment.

When wood is subjected to temperatures in
excess 0f110° C. in contact with an aqueous
solution of sodium sulphite, as result of the
present-invention, it is now discovered that
considerable quantities of acetic acid are re-
moved from the wood, together with other or-
ganic compounds of undetermined nature,
which may be converted into acetic acid or

- acetates by further treatment. In the case of

aspen, chestnut and gum the removal of acetic
acid tfrom the wood occurs rapidly between
temperatures of 115° C. and 120° C. - Pro-
viding that the termnperature is not allowed to

. rise above 160° ‘C., during the treatment of
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the wood with the sodium sulphite solution,
not more than one third of the lignin is re-
moved from the wood and -none of the cellu-
lose. 'The acetic' acid formed during the
treatment of the:wood tends to produce acid-
ity in the treating solutions, which is not de-
sirable, since under conditions of acidity, both
Lignin and cellulose are -dissolved from the
wood. Under these conditions, the propor-
tion of organic material to acetic acid in the
treating solutions-is increased, rendering the
isolation .of the acetates more difficult.: In
order to restrain this undesirable acidity, by
the present invention, it is preferred to use a
combination of sodium sulphite and the so-
dium salts of one or more weakly ionized poly-
basic acids, such ‘as for instance sodium bi-
carbonate, ‘sodium carbonate or sodium bo-

5 rate in a substantially neutral aqueous solu-

tion, the Py value of which solution lies be-
tween 11 and 5, for the purpose of treating
the wood. 'This excludes sodium sulphide
which is not suitable because it acts to dis-
solve lignin. In this manner, the acids are
neutralized as rapidly as they are formed.
These salts on the othér hand are not strong-
ly alkaline like caustic soda or sodium sul-
phide and do not dissolve lignin to an ap-
preciable extent when present in solution with
sodium sulphite, provided they are not used
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to excess.  This is in contrast to known proc-
esses for the preparation of sodium. acetate
from sulphate waste liquors in which latter
processes the waste liquors are treated with
lime ‘and soda and the processes are difficult
to conduct on account of the large amount of
lignin dissolved in the waste liquors.

In accordance with the process of the pres-
ent “invention, the procedure is conducted
preferably by treating wood in the form of
small pieces or shredded, with an-aqueous so-
Intion of sodium sulphite and sodium bicar-
bonate at temperatures above 110° C. and be-
low 160° C. for a period of from one to four
hours, at the end of which time practically
all the acetic acid will have been set free
from the original wood compounds. At the
end of the treating period the aqueous solu-
tionis separated from the residual wood fibre.

The solution contains sodium sulphite, so-
dium bicarbonate, sodium acetate and a num-
ber of compounds of unknown chemical struc-
ture, some of which are capable of being con-
verted into sodium acetate by further treat-
ment. This solution, however, contains only
about one third of the lignin originally pres-
ent in the wood, and none of the cellulose,
and is in these particulars quite distinct from
the residual liquors obtained from the well
known' “soda”, “sulphate”, and “sulphite”
pulping processes, which contain practically
all the lignin and nearly one fourth of the
cellulose originally present in-the wood. To
bring about the conversion of the organic
material in the solution to acetates, the solu-
tion is concentrated, either with or without

the previous addition of caustic soda or lime.

The concentrated liquor may be treated in
the following manner, either directly or after
the addition of a further amount of caustic
soda. The concentrated liquid is mixed with
from twenty to fifty per cent of its weight
of lime, and the mixture is heated to'a tem-
perature between 200° C. and 280° C. More
specifically, any one of the following proce-
dures may be used:

1. The solntion is separated from the wood
residues, 1§ evaporated to a-specific gravity
of 1.25 and is mixed with 10 per cent of its
weight of caustic soda.  The mixed liquid is
incorporated with from 20 to 50 per cent of
its weight of lime and the mixture is heated
to a temperature between 200° and 280° C.

2. The solution is separated from the wood
residues, is' mixed with 5 per cent of its
weight of caustic soda and is evaporated to g
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specific gravity of 1.25. The evaporated lig-
uid is mixed with from 20 to 50 per cent of
its weight of lime-and the mixture is heated
to temperatures between 200° and 280° C.

3. The solution is separated from the wood
residues, is mixed with 10 per cent of its
weight of lime, the lime residue is separated
from the liquid and the latter is evaporated to
a specific gravity of 1.25. The emporated
liquid is mixed with around 10 per cent-of its

weight of caustic soda, and subsequently with

from 20 to 50 per cent of its weight of lime,
and the resulting ‘mixture. is heated to tem-
peratures betiveen 200° and 280° C.

4. The solution is separated from the wood
residues, is' mixed with 10 per cent of its
weight of lime, the lime residues are sepa-

' rated from theliguid and the latter is evapo-
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rated to a specific gravity of 1 25. The evapo-
rated liquid is mixed with from 20 to 50 per

cent of its weight of lime and the resulting
mixture is heated to temperatures between
200° and-280° C.

Usually from two to four hours is sufficient
to complete the conversion of part of the com-
povnds present mto soditim acetate. At the
same time a part of the lime reacts with the
residual sodium sulphite and crganic st ﬂphm
compounds to form calcinm smphﬂte and-cal-

ium sulphite, which are almoest insoluble in
water. The heated material is extracted with
water and the solution this obtained is con-
centrated so that sodium acetate may be crys-
tallized from it.  Previous to the crystalliza-
tion of the sodium acetate, the solution may
be treated with carbon dioxide under pr e%ure
to precipitate from solution the greater part
of whatever sodium bicarbonate m‘ly be pres-

ent and thus render the crystallization 01 the
sodium acetate less difficult.

~The initial addition of caustic soda or hme
may be considerad a-causticizing uemmmnt
and the amounts added may be up to 80% of
the weight of the solution to-which it is added.
The subsequent addition of lime is in amounts
of from 20 to 509 of the weight of the golu-
tion. Under certain conditions the use of
lime or soda prior to evapomtlon may be de-
sirable because it facilitates evaporation as
well as permitting some slight chen LM re-
action to proceed in the evaporator, and the
resulting liquid is; of course, more corwleuuy
mixed. The alternate or optloaal use of lime
for soda or soda for lime may be desirable
under certain conditions in the initial causti-
cizing treatment. and such substitution de-
pends largely on the limitations of the appa-
ratus in which evaporation is performed.

The specific gravity hereinbefore indieated
g given merely for the purpose of the several
examples Specific gravity could be Iimited
to between 1.15 and 1.35.

After the heating: treatment at tempﬂra—
tures between 200° and 280° C,, there are
present the caleium and sodium salts of acetic,
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oxalic, sulphuric, sulphurous and carbonic

acid and also an excess of lime and ca'usti(:'

soda. In the presence of moisture, water in-

soluble salts are formed, so that on lixiviation

with water, the treated mfuumal resolves itself

o)
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into two parts, calcium salts which are in-

soluble in water, such as calcium oxalate,

-carbonate, sulphate and hydroxide, and solu-

bie sodium salts of the acids, the calcium salts
of which ars soluble in water, such as sodium
acetate.. Any calcium acetate which may be
formed momentarily will react with caustic
soda by deuble decomposition to form sodium
actate and nearly insoluble calcium hydrox-
ide. .
Iclaim:

1. The process of preparing sodium ace-
t@fes from wood which process comprises
treating liquor remaining:after treatment of
Woody material - with substantmlly neutral
sodium containing extractive compounds by
concentrating the liguor, adding caustic soda
and lime, heating the resultant mixture and

thereby ’)roducmo water-soluble sodinm ace-
tate and elmlvelv insoluble calcium salts,
and separating the sodium acetate from the

w1(:1 um materials.
.- The process of préparing sodium ace-
ates from wood which process’ comprises
Ll eating liquor remaining after treatment of
woody “material with substantially neutral
sodium - containing = extractive .compounds
which include a soluble sulphite by adding
caustic soda and lime and subsequently heat-
ing the mixture and thereby produclna water-
soluble sodium acetate and water inscluble
czleium sulphate and calcium sulphite, add-
ing water and thereby obtaining in solution
the water-soluble sodium acemte, separating
the solution from the insoluble materials, and
crystallizing the sodium acetate of the solu-
tion.

3. The ploce s of preparing sodinm ace-
tates from wood which process comprise
treating liquor remaining after treatment of
woody “material with svbstantlally neutral
scdium - containing extractive compounds
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which include a solvble sulphite by adding -

cavstic soda, and lime in amounts of at least
twenty percent and not more than fifty per-
£, and subseqventlv heating the mixture
and thereby producing water- solublé sodium
acetate and water- insoluble calcium sulphate
and calcium sulphite, adding water and there-
by cbtaining in solution the water-soluble so-
dium qcetate separating the solution fr om
the insoluble materials, and crystallizing uhe
sodium acetate of the solution.
4. The process of preparing sodium ace-
tates from wood which process comprises
treating hquor remaining after treatment of

woody material with f*ubstantlally neutral

sodinm-containing extractive compounds by
concentrating the liquor, adding caustic

soda and- lune heating the resultant mix- ;3
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ture and thereby producing water-soluble
sodium acetate and relatively insoluble cal-
clum salts, subjecting the mixture to contact
with carbon dioxide under pressure, and
separating the sodium acetate from the cal-
cium materials.

5. The process of preparing sodium. ace-
tates from wood which process comprises
treating liquor remaining after treatment of
woody material with substantially neutral
sodium-containing - extractive  compounds
which include a soluble sulphite by adding
caustic soda and lime and subsequently heat-
ing- the mixture and thereby producing
water-soluble sodium acétate and water-in-
soluble calcium sulphate and calcium sul-
phite, adding water and thereby obtaining
in.solution the water-soluble sodium acetate,
subjecting the mixture to contact with car-
bon dioxide under pressure, separating the
solution from the “Insoluble materials, and
crystallizing the sodium acetate of the soiu-
tion.

6. The process of preparing sodium ace-
tates from wood . which process  comprises
treating liquor remaining after treatmient by
woody material with substantially neutral
sodium-containing extractive compounds
which include a soluble sulphite by adding
caustic soda, and lime in amounts of at least
twenty percent and not more than fifty per-
cent, and subsequently heating the mixture
and thereby producing water-soluble sodium
acetate and water-insoluble caleinm sulphate
and. caléium  sulphite, adding water and
thereby obtaining in solution the water-sol-
uble sodium acetate; subjecting: the mixture
to contact with carbon dioxide under pres-
sure, separating the solution from' the insol-
uble materials, and crystallizing the sodivm
acetate of the solution. SR

7. The process of preparing sodium ace-
tate. from wood which process comprises
treating wood with an aqueous solution of
sodium sulphite and the sodium salt of a
weakly -iomized polybasic acid ‘at tempera-
tures above 110° C. and below 160° C., sep-
arating the chemical solution from the wood,
concentrating the solution and incorporating
therewith between 20 and 50 percent of its

‘weight of lime, heating the mixture so ob-

tained to temperatures between 200° C. and
280° C., treating the heated mixture with
water to dissolve. the soluble constituents
therein, separating the insoluble content from
the solution, and erystallizing the sodium ace-
tate from this solution.

8. The process of preparing sodium ace-
tate from wood,  which process comprises
treating wood with. an aqueous solution of
sodium sulphite and the sodium salt of -a
weakly ionized polybasic acid at tempera-
tures above 110° C. and below 160° C., sep-
arating the chemical solution from the wood,
adding caustic soda to the solution in
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amounts up to 30% by weight of the solu-
tion, concentrating the resulting mixture and
incorporating therewith between 20 and 50
percent. of its weight of lime, heating the
mixture so obtained to temperatures between
200° C. and 280° C., treating the heated mix-
ture with. water to dissolve the soluble con-
stituents therein, separating the insoluble
content from the solution, and crystallizing
the sodium acetate from the solution.

9. The process of preparing sodium acetate
from wood; which process comprises treating
wood with an aqueous solution of sodium sul-
phite and the sodium salt of a weakly ionized
polybasic acid at temperatures above 110° C.
and below 160° C., separating the chemical
solution from the wood, concentrating the
solution ‘and incorporating therewith - be-
tween 20 and 50 percent of its weight of lime,

- heating the mixture so obtained to tempera-

tures. between 200° C. and 280° C., treating
the heated mixture with water to dissolve
the soluble constituents therein, subsequently
treating this solution with carbon dioxide
under pressure, separating the precipitate,
separating the insoluble content from the
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solution, and crystallizing the sodium acetate ™

from the solution.
10. The process of preparing sodium ace-

tate from wood which process comprises 94

treating wood with an aqueous solution of
sodium sulphite and the sodium salt of a
weakly ionized polybasic acid at tempera-
tures above 110° C., and below 160° C., sep-
arating the chemical solution from the wood,
adding caustic soda to the selution in
amounts up to 30% of the weight of the solu-
tion, concentrating the resulting mixture and
incorporating therewith between 20 and 50%
of its weight of lime, heating the mixture so
obtained to temperatures between 200° C.
and 280° C., treating the heated mixture with
water to dissolve the soluble - constituents
therein, subsequently treating the. solution
with -carbon dioxide under- pressure, sepa-
rating the precipitate from the solution, and
crystallizing the sodium acetate from the
solution.

11. The process of preparing sodium ace-
tate from wood, which process comprises
treating wood with an aqueous solution of
sodium ‘sulphite and the sodium salt of a
weakly ionmized polybasic acid at tempera-
tures between 110° C. and 160° C., separating
the chemical solution from the wood, concen-
trating the solution, adding thereto caustic
soda up to 30 percent of the weight of the
solution, and incorporating the resulting
mixture with between 20 and 50% of 'its
weight of lime, heating the mixture so ob-
tained to temperatures between 200° C. and
280° C., treating the heated mixture with
water to dissolve the soluble constituents
therein, and crystallizing the sodium acetate
from this solution.
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-12. The process of preparing sodium ace-
tate “from . wood, which process comprises
treating wood with an aqueous solution of
sodium sulphite and the sodium salt of a
woakly ionized polybasic acid at tempera-
tures between 110° C. and 160° C., separat-
ing the chemical solution from the wood, con=
centrating the solution, adding thereto caus-
tic soda up to 80% of the weight of the solu-
tion and.incorporating the resulting mixture
with between 20 and 50% of its weight of
lime, heating - the mixture so.obtained to
temperatures between 200% C. and 280° C.,
treating the heated mixture with water to
dissolve ‘the soluble constituents - therein,
subsequently treating the solution with car-
bon dioxide under pressure, separating the
precipitate, and crystallizing the sodium
acetate from the solution.- :

-18. The process of preparing sodium ace-
tate . from wood, which process comprises
treating wood with an aqueous solution of
sodium  sulphite and the sodium salt of a

weakly ionized polybasic acid at tempera-.

tures between 110° C. and 160° C., separat-
ing the chemical solution from the wood,
causticizing the solution by the addition of
lime, separating the solution from the pre-
cipitate, concentrating the solution, incorpo-
rating therewith lime between 20 and 509
of its weight, heating the mixture to a tem-
perature between 200° C. and 280° C., treat-
ing- the heated mixture with water to dis-
solve the soluble constituents therein, and

crystallizing the sodium acetate from this-

solution.

14. The process of preparing sodium ace-

tate from wood, which process comprises
treating wood with an aqueous solution of
sodium sulphite and the sodium salt of a
weakly ionized polybasic acid at tempera-
tures between 110° C. and 160° C., separating
the chemical solution from the wood, caus-
ticizing the solution by the addition of lime,
separating the solution from the precipitate,
concentrating the sclution, adding ‘caustic
soda up to 30% of its weight and incorporat-
ing the mixture with from 20 to 50% of its
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weight of lime, heating the resulting mix-
ture to temperatures between 200° (. and

280° C., treating the heated mixture with wa-

ter to dissolve the soluble constituents there-

in, and crystallizing the sodium acetate from -

the solution. : :
15. The process of preparing sodium ace-
tate from wood, which process comprises
treating wood with an aqueous. solution of
sodium sulphite and the sodium salt of a
weakly ionized polybasic acid at tempera-
tures betwen 110° C. and 1806° ., separat-
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ing the chemical solution from the wood, -

causticizing the solution by the addition of
Eme, separating the solution from the pre-
cipitate, concentrating the solution, incor-
porating therewith lime between 20 and
50% of its weight, heating the mixture to
temperatures between 200° C. and 280° C.,
treating the heated mixture with water to dis-
solve the soluble constituents therein, subse-
quently treating the solution with carbon di-
oxide uader pressure, separating the precipi-
tate therefrom, and crystallizing the sodinm
acetate from the solution. ' e
16. The process of preparing sodium ace-
tate from wood, which process comprises
treating wood with an aqueous. soluticn . of
gsodium sulphite and the sodium =alt of a
weakly ionized polybasic acid at tempera-
tures between 110° C. and 160° C., separating
the chemical solution from the wood, cauns-
ticizing the solution by the addition of iime,
separating the solution from the precipitate,
concentrating- the  solution, adding caustic

soda up to 30% of its weight, incorporating -

the mixture with from 20 to 50% of its weight
of lime, heating the resulting mixture to tem-
peratures between.200° C: and 280° C., treat-
ing the heated mixture with water to dissolve
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the soluble constituents-therein, subsequently

treating the solution with carbon dioxide un-

der pressure, separating the precipitate

therefrom and crystallizing the sodium ace-
tate from the solution. :
In testimony whereof I affix-my signature.

FRANCIS G. RAWLING.
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